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Abstract 



PROBLEM TO BE SOLVED: To obtain the subject saponified substance (EVOH) having excellent 
uniformity of thickness in a laminate used as a thick film layer, useful as a film for food packaging, etc., 
by saponifying an ethylene-vinyl acetate copolymer and making an intrinsic viscosity and a melt flow rate 
satisfy specific conditions. SOLUTION: This EVOH is obtained by satisfying the formula log [&mu ]<=0 
[&mu ]is an intrinsic viscosity (dl/g) in a mixed solvent of 85 wt:% of phenol and 15 wt.% of water at 30 
deg.C} and the formula log[M]<=0.74 [M] is a melt flow rate (g/10 minutes) at 210 deg.C under 2,160 g 
load}. Preferably the EVOH is obtained by adding boron to the obtained EVOH besides properly 
selecting and adjusting conditions such as temperature, time, catalyst species, its amount added, etc., in 
copolymerizing vinyl acetate with ethylene. Preferably the polymerization temperature is generally 40-80 
deg.C and the polymerization time is preferably 4-10 hours. 
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u>v?z>c\tiz£y). mtw t m±.'T&zktf3>')ii 
mx'%>&. 

[0035] mmfo<r>&m<Dm?>-i*. mm®.. b<om 
m. m&*?®&mm. m^ti^m^n iz x o-autc 
m 1 ^rv ^ , mr^^ffl 0 , e v o h izmmcofc 

BFuizte\^x%<7)M$k*mzftMirhh<r>x°h r ) , ffl^ 

»i, a®(i5 0— 20 00>um (5tC(i:8 0~5 0 0^ 
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m) „ bJfti50— 1 OOOO/im (Hfctil 00-5 
OOO^m) . «*tt^lii*{i2 0~2 0 0 0^m (j? 

C0036] hcoizm 
[0037] IttMi: LTHu v->UMm£. 

ff*^tfo^mo^t«fflr^s. $§faias«±6 0- 

17 0*C. #£L<ti8 0~l 6 0tga<^)W»/bl 
[0 0 3 8] fcfMUctJVvrti, Wei"- b*^ (75 

[0039] iWDWRTLfcl*. »CV^JRB»l*fTd C 

o . mw? i tvi*(r>M&\mwm£$k*>*j:ifih& o- 

1 7 0'C. J9F4L<ttl 0 0-1 6 0"Ct2-6 0 0# 

tf*K7*/k&fcJKttUtflL 5 0-1 3 0'C, *?£L 
<f27 0—1 2 0'CT\ 2 — SOO^giK^^aSSr^T 

[ 0 0 4 0 ] *>< UT»fcftfcSflWW#>»ttfc LTfiffi 
Scoi>«T$>o-cJ;<, 7>f;i^A, k -7—y\ # 

mmxizmm^-htm. sssanx. shroud:, f&in 

[004 1] 

W. HSfclW rgpj ^ r%j h»&0MiW(cBrO 

[004 2] ^m^AcrtM&Z^^Xli. EVOH 
^T;^ 'JS1UIC Pf&3t#3Btt»rS££J: 9*?5g 



[0043] UStfifiJl 

pwmi o v -v h^m^im^x. mmv-/i>w& 

11290g/hr, ^^y-/l/M120 0g/h 
r , ^^V-f A^t-sT^MM K«&fi5 5 0m g/h 
r, S-£ag6 7'C, Xfl/VE4. IMP a, ^ifetff 
f?l«H4hrtf>*frt\ xf UV-i«t^W«^|t 
(EVA) cO^a-^-SrffoJt. #^iX^EVAOXf- 
U 3 2*/W%T\ PS?b'^/U9fi-£*ii3 8 

%, S^&jG»<?)^%ft(i6 1 OmP a • s e c/2 

[0 04 4](J:Ut, f#£>ft*:EVA£5 0%-£t?J'<? 

1 0 0«fc:, a®b'-;L-g£:#tLT 0.01 
7^*<7)NaOH$:#fl-rS^^y-;^Ml 5 0S5£ 
fl&teU 1 2 0 — 13 0°C, E^JO. 39MPaT. 3 
O^B^WbRJE^fT^T. ^>--ft^9 9. 8^JU%co 

evoh<7)*? s-)i<mm {mm^3o%) <^ 

fc. f^EVOHco^^y-;P)§?g^it^TT\ -ir*^6 
2. 5«*5^^y— ;u*»ai6oap&fiWftL» 10 0 — 
1 1 EE^IO. 2 9MPat. EVOHtfO^^y — 

[0045] Mvv^f^ft/cEVOHcO^y— 

(««Jt=9 5/5 ) J: 0 

t, tt4i*BH»P«:ffor***5 0%<0^?Ltt'<U-!' 
^5:^#7^. <X^X\ HfeftfcMtt^v h 1 0 0gK£ 
0.032 %m^K*iKK 200 SBtc^A t ( 
1 OOSC^L-C^^K^O. 0 2 5SP). 3 0°CT'5 

8»-C0. 0 1 5%#*-r^>EVOH2r#7t. 
[0046] 5SK*»a»S E V O H Sr H^ilSgiEKlWte 

SrffoT. *7l<^5r2 0%k Lfcatc. m#5£ffi£iiai 

swans^ffl^T, i 2 5*cc?)gs^r*«j 1 sm^st 

fStZ'+T-yX. -^Tk^O. 3%<7)EVOH^^-y h [E 
VOH^LTtJ-.^^O. 0 1 5%. P^-y-h'J^A 

h 'J T7J»m»X' 1 6 0 p p m**] $-f#^. 
[0047 ] KEVOHcOISl-^SO'MFRSrsIrS:* 
t=IEtt«9Xfrife'C«SE L^h^^, 0 . 9 0 d 1 

/gRV : 2. 5g/lOK'S>0> log[7?] = lo 
gO. 90^-0. 046Mlog[M]=log 
2. 5^0. 4 0T', ( 1 ) mf (2) ttffifcthh 
<F>X'fo->tz* 

[0048]^^, 3m5m^wtaLTy^'>-hm 
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dKUrntri^v, 0*^'J^AttSS r/Af7?PP 

E A8 j , 2 3 0°CT'2 1 6 0 g?taT^t5(tSMF 
R#0. 8 8/1 0#) . (=Sfb^tt® 
TMODIC-AP P523j , 230rt2160 
S?mT£ii(t-g.MFR#2. 5g/l 0#) t,ZX. m 

■smtwwim (6oo«m) /■mmwrn^m ( s o « 

[ E V O HO#«lWffi«l^«M^fr ] 



m) /EVOHS ( 1 20^m) /ig«tt«|iS (80 

[0049] ±mcr>mm&mi. vxr^mnx-h^ 



L/D 



3 2mm 
28 



C 1 
C2 
C3 
C4 



1 8 0°C 

2 0 0*C 
2 3 0°C 
2 3 0*C 



H 
N 



2 3 0°C 
2 3 0°C 



[0050] 



L/D 



[0051] 



4 0 mm 
28 



C 1 

C2 
C3 
C4 



1 8 O'C 

2 0 0'C 
2 3 O'C 
2 3 0"C 



H 
N 



2 3 0*C 
2 3 0*C 



L/D 



3 2 mm 
24 



C 1 
C2 
C3 



1 8 or 

2 2 Or 
2 3 Ot; 



[0 0 5 2] [^OKSgftfr] 

^ rtl 5 0 0 mm 

K5£iSJg 2 3 0°C 

[0053] »6*ifcWJi«tfc:o^-c, MTomm ift 

3\ #3-K*>"¥, ttSWttH) T'Mfe (iEVO 
115 Lfc. 



o 



5 0 OmP a 



s e c/ 



[0054] ( *MStt ) ±£«3BMMt«*>jR» LT 

O • • • WWMiiStBttaWC. tfeLtWi 

A • • • WHf*c«J§titttta»'C**3&». 
LJtffiElf (EVOHStca^^S^) *«Btf>S>;ft4 
x ■ • • flMMWiiSafi^ST, JtfeL^gfBf 

[0055] mmM2 

immzft^X, EVOH^U yh [Xf-U 
4 0^%, ^WfcJ£9 9. 5^yU%, EVOHtML 
T^^Sr^^S^T'O. 03%. iSth'J^S: 
* h U ^Aift 1 8 0 p p m#3r ] Sr#7t . 
[0056] 

1 2 5 0s/h r 
2 1 0g/h r 
6 5 Omg/h r 

6 7*C 
5. 2MPa 
4 h r 
0. 0 6 3% 
2 5*Ct, fi-S-^ti 3 8 %X'$> ~o ?t . 
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tOO 57] KEVOHtfOllI^JK^IVIFRS:*^ 

izimnmkx-mfe Ltztzz. aao. 77di 

/g&T/3. Og/1 0#T'&0. 1 og [77] = 1 o 
gO. 77N-0. 114 Sit/ log [M] =1 og 
3. 0^0. 4 8t. ( 1 ) m/ (2) ttmfcthh 

<7)X'b->tz. »4>*ufcEvoH«:fflvvt. mmmi tm 

[0 0 58]HSte^J3 

mm 1 tawc , n^ixtz&iut^u -y m 0 o& 
0. 1 »<o*ut*»«fc:aAa. «wc % 0. 03 

2%?)*<7g?J:0. 0 2 5%coPS^^v"7A*}§?g2 

•y> [EVOHWU*7^0. 0 15%, gfcgW7 

[ 0 0 5 9 ] IE V O HOltttM^M F R 
iZiSMWH&X'WfeLtzbZZ. Ztl?tl0. 90 dl 
/g»tf2. 6g/l OttX'fc*). 1 og [77] = 1 o 
gO. 9 0^-0. 046 Ik.!/ log [M] = log 
2. 6^0. 4 IT, ( 1 ) &V (2) &Zffi&thi> 

cr>x'h->tz<, n^titzEvoHzm^x . mmm 1 1 m 
MizmmfozimLx. mmizmmzn-otz. 
[0060] mmm4 

mmm 1 eawc . f#£>ix*:^fitt^ »> m 0 0 » 

2:. 0. 0 3 2%<7)*71t0. 0 6%010-Blz:** 

-?^*s^.mc*»2 0 o«fcaftAUfcja*W4PW(ctf 

oT, EVOHcD^Wl- [ E VOHfcrfcfLTtf^iitS: 
0. 0 15%, It^hl>^A£^bU^Ag&jrei 6 
0 p p mMU y^H^v^-^-^ASrV^^^A 
BIItl5ppmM] 

[ 0 0 6 1 ] 1£E VO H^itfiSRVM F R£#*«f» 

tseaco^a-caisufefci*. aao. 90 di 

/gRV2. 5g/10fl"Ca»K log[7?]=lo 
gO. 90^-0. 046&tM og [M] = 1 o g 
2. 5^0. 4 0t, ( 1 ) %Jf (2) ttm&t&i* 
(?>X'fo~>tz. HfetlfcEVOHfcfflUT, SUfcMlfcH 

[0 0 6 2] Se&60)j5 

1 fcfcwc . n^ixtc^^U vh£0. 1 % 
0*»>IWc»«tSALT, 3 0XrC2B#ia8t#L* 
ft. 1 1 O'C-C-7. 5B*BH6flfc*«->-C. ***0. 5 
%«EVOH 

[00 63] fcwc* ?#£>ft.*:EVOH 1 0 0SP£5 0 
0»»*tftXLt. 3 5t:-Cl«flWlffU«:«, 8 5 
'CX'2tiffl&m*'lTr>X. -ifTK^O. 2%<7)EVOHc7) 
^l/ y h [EVOH{C*tLT*'7git£0. 0 18%. ft 
Ml -/-Afc^ h 'J ^SlffT' 1 5 5 p p m-^*] £ 

[0 0 64] iSEVOHtfOa^JKSt^MFRS:*^:* 

fcEtto^-cajgufcfcc:*, wmo. 90 d 1 

/g&f^. 0 g/1 0#T-#>9. 1 o g [77] = 1 o 



gO. 9 0^-0. 046Mlog[M]=log 

2. 0^0. 30T\ ( 1 ) Rtf ( 2 ) t 

<DX'h~itz. &t>tuzEvoH*m^x. mmmitm 

[0 06 5 3 HS60IJ6 

SafcWlfcfcWC, m^tlfzZH&^Uv hZO. 1% 
<0**B**iKfc:SALT* 3 0'Ctl. 5B#Bflif#L 
Ttrf^s 1 1 0°CT'7. 5B*BBa»*1f-5T. **4t0. 
5%<0EVOH 

[ 0 0 6 6 J <$CVVC\ ItteflfcEVOHfc'CVM'tS* 
IKfJHta (X?'Ji-f!4 0mnu L/D=2 8)k: 
T. KEVOH(C«t-*Jtx*;^-3&«L/Dafc"5 
0. 0 12kW - hr/kgt^ftTf, 2 10*C 
fcT^KiattT^U-y Mfc^^T. &*¥0. 1% 
^EVOHO^l/7 h [EVOH^MLT^"7«SrO. 

0 1 2%. ftSt h 'J 7i 5rt h A^It 1 6 0 p 
pmi^r] fcftfc. 

[0 06 7] KEVOH«7)ffl*ft«aVMFRS:3|5S:+ 
(c8Btt<0*1£"CS!5e Ufe t i * . *ti*ti 0 . 9 0 d 1 
/g&tf3. 5g/10m^ log[u]=lo 
gO. 90^-0. 046Mlog[M]=log 

3. 5^0. 5 4T, ( 1 ) ISOf ( 2 ) **»Ji.-^4 t> 

ox'hifz. nbtitzEvoHzm^x. mmmit^i 

[0 068] Hit^j7 

I^Sfi^JlT'#^^EVOH$rfflV^T, £tt09 1 IflfJf 

l/V ; B*dfU4rZ,a« ryAf7?HD HB4 3 

1 j . 1 9 0°CT'2 16 0 gTifflTFK&ftSMFR** 
0 . 4s/l 0#) , Jg#ttgffll (35ttaM^7 -r 

=M-it¥im TMODIC-AP A503j. 
1 9 0'CT- 2 1 6 0 g flfffiTFKtJ *t S M F R*U . 5 g 
/l 0#) tCT. Sft^ttffllii/i ( 2 1 Ojum) /«# 
tt®Hii ( 6 0Atm) /EVOH1 (80x<m) /«* 

tt^ig* ( 60//m) /fmrnmamm < 2 1 o//m) 

[0069] HJfcW8 

1 T*f#^>n.Jt e vo H^fflwc . sufecai 1 comm 

X-rVKXAXfl/yttS r^^f7»u-y^^HT5 1 
6 j ) , ««tt«Jl (SEtt*U7 ^ ; 
fttSTMODIC-AP F502j , 190*Ct2 
1 6 0g^fST^*3«t?»MFR*U . 0g/10^)tC 
T . ^ "I^ttfflBtW ( 4 5 0 m ) /«S14fflliM« ( 9 
Ojum) /EVOHf ( 1 50um) /«*ttfflflgii 
( 9 Ojum ) /^-BTgieffifliS ( 4 5 0>um ) 

[0 070] JtWJl 
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mmm 1 iz&^x , p^t-^/i^t^* 1 4 

5 0g/hr s ^^y-;l^t|^470g/hr, <yy 

4)Vn-***TA K«te*5 5 Omg/h r . 

65'C . xf-l^>JE4. 4MPa, 3 F^»S^pS4h 

tff*5"C> , ^tMPO. 3%<7)EVOH(7K<.W h [E 
VOH^LTft^hU^A2r-^hy^m*Tl 6 

oppmM] «. **»E«oigaeKattt i 

800mPa • sec/2 5W, 3 0%T* 

[007 1] REVOH<0Gg*tt«a^MFR**S:tf 
teiE*U0*trWIB5gU: ^ftll . 1 0 d 1 

/g#.l>'2. 5 g/1 0#T'J>9. log[7?]=lo 
gl. 10^0. 041 RTf log[M]=log2. 
5^0.4 0X\ ( 2 ) ( 1 ) stO* 

MSMH-ifcOtft-JJt. W^tL^EVOHSrfflV^ 

[0 0 7 2] J:b«^J2 

ISlfltCfToT, -t-**0. 3%(7)EVOHCD^W 
[ E V O H CM LT#^ h U ^ A £ f b U * A&STC 
160ppmMl 

[0073] ME / VOH^SIWW«St/MFR$:^4' 

fcneao^-cw je t i , o . 9 0 d 1 

/gRXSl 2 g/1 O^T*0. log [77]= log 



0. 90^-0. 046SU ; log[M]=logl2 
^ 1 . 0 8X\ ( 1 ) 5t«PJg.-TS*^ ( 2 ) jHC03& 
*m&-$2>i><r>X'h~?tz* ff^ftftEVOHSrfflVvc. 

sdHfl 1 1 mmizmmfcZimLx . mmizftmz'n^ 

[0074] 93t^tfJ£Rfflaff^S&3i 1 tC* 
[«1] 









UdfiWi 


O 


O 




O 


O 


" 3 


O 


O 


' 4 


O 


O 


» 5 


O 


O 


* 6 


O 


O 


" 7 


O 


O 


" 8 


O 


O 


tfcfg^l 


O 


X 


" 2 


X 


O 



[0075] 



[ ¥tf&vHMk ] e voHti w&>mmbB&. 
mt Lxm^tcffl§mz&^xi>s£EvoHmv>m&-eo 



(51)Int.C1.7 issijfe^ FI (##) 

C0 8L 29/04 C08L 29/04 S 

mmwut tfTc mm 
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F^~jU(##) 4F100 AA31B AA31H AK04C AK04D 
AK07A AK07E AK69B AL07C 
AL07D ATOOA ATOOE BA02 
BA03 BA05 BA10A BA10B 
BA10E EH20 GB15 GB16 
GB23 GB66 JA06B JB01 
JD02 JL01 JN01 YYOOB 
4J002 BE03 FD020 FD200 GFOO 
GG02 

4J100 AA02P AA03R AA04R AA06R 
AC03R AC04R AC23R AG02R 
AG04Q AJ01R AJ02R AJ09R 
AK32R AM02R AM15R AM17R 
AM19R AQ08R BA03H CA04 
CA05 DA01 DA09 DA43 HA09 
HA62 JA58 



